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INTRODUCTION AND SUMMARY 


Statistical data on injuries in the metal and nonmetal industry of the United 
States first became available to the Bureau of Mines by collecting reports from the 
operators for the calendar year 1911. Since then reports have been collected annu- 
ally. The present bulletin, covering the calendar year 1954, is the 3lst publica- 
tion (1933-34 was published as Bulletin 398) containing statistical data on injuries 
at metal and nonmetal mines and related plants, and it ts the first such bulletin to 
be published since 1942. The last publication was Bulletin 461, Metal and Nonmetal- 
Mine Accidents in the United States, 1942. The unpublished statistics for 1943-53 
may be found in the Appendix of this bulletin. 


The Bureau of Mines is authorized to collect data on injuries and related 
employment at metal and nonmetal mines, but there is no Federal law that compels 
operators to submit such information. Therefore, all materials submitted are 
voluntary responses to the Bureau's requests for information. The figures pre- 
sented herein may not be complete for the entire industry, nevertheless, every 
effort has been made to make them so, and the data given are believed to be repre- 
sentative of the hazards to which metal and nonmetal workers are exposed. Moreover, 
the figures are comparable as between States-which is significant in view of the 
lack of uniformity among the States as regards classes of plants covered by State 
laws, classes of injuries covered by State reports, and other factors that tend to 
make it impracticable or impossible to compare the injury experience of one State 
with that of another or comprehend the relative importance of the various causes 
of injuries in the industry as a whole. 


The metal mines covered by this report have been classified according to the 
kind of metal produced, as follows: Copper, gold-silver lode, iron, lead-zinc, 
and miscellaneous metals. Nonmetal mining includes feldspar-mica-quartz, fluorspar, 
gypsum, magnesite, phosphate rock, potash, salt, sulfur, and others. The tables in 
this bulletin represent all phases of the metal and nonmetal mining industry. 


From 1911 to 1914, inclusive, the Bureau's classification of nonfatal injuries 
covered two groups - "serious" injuries, disabling a workman for more than 20 days, 
and "slight" injuries, causing disability not exceeding 20 days but longer than the 
remainder of the day of injury. From 1915 to 1929, inclusive, a "serious" injury 
as used in the Bureau reports, signified, in addition to a permanent disability, a 
temporary injury that disabled an employee more than 14 days. 


Beginning in 1930, all temporary injuries have been included in a single group, 
which comprises all temporary injuries causing disability for more than the remain- 
der of the day on which the injury occurred. 


All injury rates shown in this publication have been calculated upon the basis 
of a million man-hours of employment or exposure to risk. 
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The injury data and experience at metal and nonmetal mines in the United States 
and Alaska for 1954, are presented in this circular under the following general 
sections: 


(A) General injury experience: 


Tables 1 to 4: Contain current data on the number of injuries, injury- 
frequency rates, related employment data, agency, location, and degree of injury. 


(B) Injury experience at different kinds of mines: 


Tables 5 to 9: Contain current data on number of injuries, injury-fre- 
quency rates, related employment, by location, agency, and degree of injury in the 
metal and nonmetal industry including metallurgical plants. 


(C) Injury experience by States: 


Tables 10 to 19: Contain current data on the number of injuries, injury- 
frequency rates, and related employment, by location, agency, and degree of injury. 


@) Selected injury data: 


Tables 20 to 27: Contain current data and injury experience at miscella- 
neous metal mines, nonmetal mines, by commodity. Injury experience at clay mines, 
at placer mines, and at metal and nonmetal mines by mining method. 


(E) Historical injury experience: 


Table 28: Contains employment and injury data on metal and nonmetal 
mines, 1911-54. 


(F) Appendix: 


Tables 29 to 43: Contain certain injury and employment data that have not 
been published heretofore (1943-53). 
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GENERAL INJURY EXPERIENCE IN 1954 


The injury experience of the metal and nonmetal mining industries in the United 
States and Alaska was more favorable in 1954 than at any time since complete records 
of injuries first became available. The combined injury-frequency rate was lower 
and therefore better than in any year since 1931, the first year for which complete 
and comparable figures are available. Although operating companies began to furnish 
reports to the Bureau of Mines in 1911, the reports for that year and for the next 
several years were somewhat incomplete as to the number of injuries reported, espe- 
cially slight injuries causing 1 or 2 days of disability. 


The metal- and nonmetal-mining industries reported a smaller volume of employ- 
ment in 1954 than in 1953. Reports from the operating companies showed decreases 


Google 


in the number of men employed and in the number of man-days and man-hours of employ- 
ment. The decrease in employment was accompanied by a 17-percent decrease in the 
number of fatal injuries reported and a 22-percent decrease in the number of non- 
fatal injuries. The combined (fatal and nonfatal) frequency rate of 37.77 injuries 
per million man-hours of employment for 1954 represented an 8-percent improvement 
over the corresponding rate of 41.14 for 1953. 


Reports for 1954 were received from 3,321 active operations. The working force 
averaged 79,420 men for 251 days per man, and the total period of employment for all 
the men was 160,052,471 man-hours. Each employee averaged 2,015 hours of work 
during the year. 


Injuries to employees while at work resulted in 95 deaths and 5,950 nonfatal 
injuries, including 11 permanent total, 282 permanent partial, and 5,657 temporary 
total disabilities lasting longer than the remainder of the day on which the in- 
juries occurred. The number of deaths indicated a fatality rate of 0.59 per million 
man-hours; the rate for 1953 was 0.61. Nonfatal injuries occurred at the rate of 
37.18 per million man-hours, compared with 40.53 in 1953. 


Although 95 men were killed at the 3,321 mines that were operated in 1954, 
reports from the operators indicated that nearly all the reporting companies were 
fatality free, as all 95 fatalities occurred at 158 plants. The number of companies 
with no fatalities during the year was 3,163. The fatality-free operations employed 
61,533 men daily out of a total of 79,420 employed at all plants, or 77 percent of 
the total. The fatality rate for the entire industry was 0.59 per million man-hours, 
whereas that for the 158 plants at which all fatalities occurred was 2.41 per million 
man-hours. Thus, the low rate for the industry as a whole was due to the large nun- 
ber of mines that had no fatalities. The mines at which fatalities occurred were 
generally the larger operations, as they averaged 113 men per mine, while the fatal- 
ity-free operations averaged 19 men per mine. The mines at which no fatalities 
occurred had a relatively favorable rate of 34.29 for nonfatal injuries, compared 
with a rate of 45.98 for plants that had fatalities. 
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General Injury Data, 1954 


TABLE Ll. - Salfent statistics on injurtes, inju rates, and emplo 


nt in the metal industries 


of the United States and Alaska, 1950-54 


| t9so | 1951 


evseeevene 84 


Number of injuries: 
Patal wcccncnccccvaccccnnsccscsces 
Nonfatal: 
Permanent total ...cccccccccccccscscccecs 3 
Permanent partial .....ccescccccscsseaccs 
Temporary rrree ce eee 6,334 


Total nonfatal .. 


Grand total 


eeeeeceseeeeeceenseoeesosaeeaeve 


Injury-frequency rates, per million man-hours: 
Fatal .. 
Non fatal 


Total 


Number of active mines ........ 
Number of men working daily ....ccscccesseens 
Average number of active days ....cccccccesece 
Man-days worked 
Man-hours worked ee se ee 
Average number of hours per man-day 
Average number of hours per man-year 


18,522,095 
147, 764 ,681 
7.98 

2,164 


19,913,318 
159,417,308 
8.01 

2,226 


19,770,257 
158 ,648 , 566 
8.02 
2,126 


oeoe@eee eo eneeoeeeeeaeseeeneeenae eee 
eoeseeeoeonsne 
eeeoeoee eos 


TABLE 2. - Salient statistics on injuries, injury rates, and emplo 


19,559,252 
156,604,937 
8.01 

2,159 


1954 


16,293 ,664 
130 ,488 ,488 
8.01 
1,959 


nt in the nonmetal industries 


of the United States, 1950-54 


| 1950 1951 1952 1953 


Number of injuries: 
Fatal eeoaoeceoovoaeveevneeeeeeeenseoepeseneseanteenavaeeeaneosve 19 17 14 
Nonfatal;: 

Permanent total ....cccscccsccsscccsccsces 
Permanent partial ..cccccccccccccevseseces 
TEMPOTALY cccccrccccccvssccccccccsccccenes 


Total nonfatal 


Grand total 


Injury-frequency rates per million man-hours: 
Fatal see@eeaevpeeaeetovoeseoeoewreoese ses e senses eavpeeeene 


Nonfatal 


Total 


eeeeeeooaeeeseneoeoseeceoveenseeeeeeenaene 


Number of active mines ...ccccccccceccacsevcces 
Number of men working daily ...ccccscccsccsnes 
Average number of active days .cccccascvcceres 
Man-days worked 
Man-hours worked ..ccccccccsccccsccncccccccces 
Average number of hours per man-day ....cecee> 
Average number of hours per man-yea@r .ecosccoee 


30 ,130 ,424 
8.08 
2,410 
Comparative fatal- and nonfatal-injur 


TABLE 3. - data for metal and nonmetal mines 


in the United States and Alaska, 1954 


Number of mines ..ccccccsccccncccccnccncccccsecanacccccccscnvecscee 
Average number of men employed .ccccccccrcccscccccccreccssecccccsces 
Average number of men per mine ..cccccccccccecccccercccsscccsccvece 
Percentage of total employees ...ccccccccccrccccccccscccccccccesece 
Days active POOH H OHHH HEE SHEE EHREOHO HEHE SLOT EEHO ORES H OTE HEE EOE 
Man-edays8 Worked 2... cccccccccccccccccncccrscceccccncesccasenceccsscs 
Percent of total man-days CCHS REO SEE OEE OHHH SHE HRO SHEE OH OHO RE HREOH ODE 
Man-hours worked ...ccccccccccccccscccccccccsnecececcececascevcccene 
Percent of total man-hours were eee eee eee eee ere ere rere rerr er ee ee 
Average hours worked per man per ye@r wcccccccccrecsccccccncseccceces 
Fatalities CHOCO RED EEHSOECH EHS ERE AEHEHHE HEMEL HSE HECH HOH HOSES OCC OEE ERLE 
Nonfatal infjurles ...cccccccncccccccccccccccsccccccencccsesansccnen 
Fatality rate per million man-hours ..cccccssccccccccsscccceseceses 
Nonfatal rate per million man-hours .. 
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1954 


965 


0.30 
32.34 


32.64 


621 

12,810 

284 
3,637,783 
29,563 , 983 
8.13 

2,308 


nonmetal 
mines 
3,321 
79,420 

24 

100 .00 

251 

19,931 ,447 
100 .00 

160 ,052,471 
100 .00 
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INJURY EXPERIENCE AT DIFFERENT KINDS OF MINES 


Copper Mines 


Accidents in and around copper mines resulted in 32 deaths and 1,115 nonfatal 
injuries. However, the overall (fatal and nonfatal) injury-frequency rate of 31.74 
per million man-hours of work in 1954 was not influenced greatly by the increased 
number of fatal injuries reported. The rate for 1953 was 31.32. Although 7 more 
men lost their lives in 1954 (a 28-percent increase over the 25 reported killed in 
1953), the nonfatal injuries were 97 less, a drop of 8 percent from the 1,212 re- 
ported in 1953. The average number of men working daily increased slightly, with a 
10-percent drop in the number of days worked. Copper mines worked a straight 8-hour 
shift in 1954. 


Iron Mines 


Iron mines reported improvement in their safety record for 1954; the number of 
fatal and nonfatal injuries decreased 26 and 37 percent, respectively. The overall 
(fatal and nonfatal) frequency rate of 14.78 was 14 percent lower than the 17.20 
rate recorded in 1953. Employment and the number of days worked also decreased. 
Iron mines worked an 8.02-hour shift per day in 1954, the same as that worked the 
previous year. The number of men working daily in 1954 was 27,840, a 10-percent 
decline from the 30,862 working in 1953. 


Lead-Zinc Mines 


The safety record for lead-zinc mines showed a marked improvement in 1954 over 
1953. There were 11 fewer fatal injuries, and the nonfatal injuries were reduced 
by 714; the fatal injuries decreased 37 percent and the injury~-frequency rate repre- 
sented a 23-percent reduction. 


Nonfatal injuries were reduced 33 percent; the corresponding injury-frequency 
decreased 19 percent. The average number of men working daily dropped to 10,755 in 
1954 from the 13,503 reported in 1953. Eight more days were worked in 1954, and 
lead-zine mines reported a straight 8-hour shift during the year. 


Gold-Silver Lode Mines 


The same number of fatal injuries was reported for 1954 as for 1953; injury- 
frequency rate for each year was approximately the same. Nonfatal injuries were 87 
fewer than in the previous year, with a 95.87 injury-frequency rate per million man- 
hours of work, an 8-percent decrease from the 104.14 rate reported for 1953. The 
average number of men employed in 1954 decreased 6 percent; the man-days and man- 
hours declined slightly. The average number of days worked increased 3, and the 
mines worked an 8-hour shift during the year. 


Gold-Placer Mines 


The safety record for gold placer mining in 1954 improved, with 1 fatal and 84 
nonfatal injuries reported. One fatal injury occurred in 1953; however, the non- 
fatal injuries decreased 55 percent from the 188 reported the previous year. The 
combined (fatal and nonfatal) injury-frequency rate improved sharply from the 42.97 
rate in 1953 to 24.15 in 1954. The average number of men working daily decreased 
21 percent - 2,049 men working in 1954 and 2,588 in 1953. The average days worked 
changed slightly; placer mines operated an 8-hour shift during the year. 


Google 


Miscellaneous Metal Mines 


Reports from companies operating miscellaneous metal mines showed that 1,105 
were active in 1954. Their safety record was not as good as that reported for the 
previous year. Three more men lost their lives in 1954 than in 1953, and there were 
250 more nonfatal injuries. Employment increased to 6,880 men in 1954 from 6,468 in 
1953, and man-days and man-hours increased 7 and 6 percent, respectively. One more 
day was worked in 1954 than in 1953, and the mines worked an 8.0l-hour shift. 


Nonmetal Mines 


The injury experience at nonmetal mines was more favorable in 1954 than in 
1953, with a 59-percent reduction in the number of workers killed (22 in 1953 and 
9 in 1954). Likewise, the number of nonfatal injuries declined sharply from 1,419 
in 1953 to 956 in 1954, a reduction of 33 percent. The combined (fatal and non- 
fatal) frequency rate fell from 47.26 in 1953 to 32.64 in 1954. Men working in- 
creased by 45; the 8.13-hour shift was approximately the same as that worked in 
1953, with days active 8 fewer than in the previous year. Man-days and man-hours 
worked in 1954 declined slightly. 


INJURY EXPERIENCE AT METALLURGICAL PLANTS 


The metallurgical plants include ore-dressing plants and smelters (nonferrous 
reduction and refinery plants). The overall injury experience at metallurgical 
plants was more favorable in 1954 than in 1953, in spite of the fact that 4 more 
men were killed. The number of nonfatal injuries, however, declined 9 percent, as 
2,578 occurred in 1954 compared with 2,824 in 1953. The combined (fatal and non- 
fatal) injury-frequency rate was not affected by the increased number of fatalities, 
since it revealed a 5-percent decrease. Employment dropped slightly, the men work- 
ing 11 days less in 1954 than in 1953. Approximately the same length of shift was 
worked in each year. Data for 1954 metallurgical plants, including ore dressing 
plants and smelters, are available in tables 7, 8, and 9. 


INJURY EXPERIENCE, BY STATES, 1954 


The reports received from operators covering the States wherein 1,000 or more 
men were employed at metal and nonmetal mines in 1954 showed that 5 of the 20 States 
represented had no fatalities. These States, in order of their volume of employment, 
were: Texas, Missouri, Florida, Louisiana, and Tennessee. Five other States in 
this group had fatality rates more favorable than the average rate for the entire 
industry, and 14 States established nonfatal-injury rates lower than the industry 
average. 
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INJURY EXPERIENCE, BY STATES 


TABLE 10. - Relative standing of States and Alaska employing 1,000 or more men 


in metal and nonmetal mines, 1954 


a 
c EF 0% 
& =] G& w 
or vet ~ 1 3 > 
ze - |¢ 4133 : 
§ ra a oo PY a & = 
re) w a +d & 
of oO wg het a ee ol 
Ahad oped Co | 
wo yo) row > wo a a 
> el 00 > ol 43 > © 
‘a A. w ce a oe | ord f et a 
w & Q i uw @ re 4 Yel | 
6 @ Aw co a o f oe ud 4 
eS gk et © 2 GF 1 Oo cw 
Yo > re) yw So f wae °o @ 
ces State sceaeil Reseed State Pe eee aes 
1 Minnesota 1 Texas 1 Florida 7.49 
2 Michigan 2 Missourl 2 Minnesota 8.21 
3 Arizona 3 Florida 3 Alabama 8.66 
4 Montana 4 Louisiana 4 Tennessee 12.25 
5 Utah 5 Tennessee 5 Michigan 23.36 
6 Alabama 6 Minnesota 6 Alaska 25.68 
7 Idaho 7 7 Texas 28.88 
8 Colorado 8 8 Utah 29.50 
9 California 9 9 Wisconsin 30.74 
10 New Mexico California Missouri 31.43 
ll Nevada New York Louisiana 32.36 
12 Missouri Arizona Montana 34 .00 
13 New York Wisconsin New York 36.55 
14 Texas New Mexico Arizona 36.81 
15 Alaska Nevada California 51.33 
16 Florida Colorado New Mexico 53.50 
17 Wisconsin Idaho Nevada 59.96 
18 Tennessee Montana Colorado 66.57 
19 Louisiana Alaska South Dakota | 81.54 
20 South Dakota South Dakota | 1.93 Idaho 112.58 
United States United States United States 
total 2/ 79,420 average average 
fatalities nonfatal 
injuries 37.18 


1/ Based on number of fatal and nonfatal injuries per million man-hours. 
2/ United States total represents all States, regardless of men employed. 
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TABLE 12. - All mines: Injuries in the United States and Alaska, by State and 


severity of injury, 195 
State Fatalities 
2 
4 


4 
Total 
Perman ne chacronios }) Temporgny nonfatal | Grand 
total= partial. total= injuries | total 
Alabama eeoeoveeeeeeneee = 14 33 
62 


4 
6 


7 
Alaska @eseeeevene08082060 2 


ALLIZONA wrccccccccvcee 13 24 618 642 655 
Arkan8aS ..cccccccvcces = 69 75 75 
California ..scccccecs 3 282 294 297 
Colorado wrcecsscecses 6 423 
Florida ..sccanccceses - 30 
GEOrgla ..rccccccccees 2 12 
TOANO ocik.e-ate:6wr0eve o-ar0'0'8 8 864 
T11inois ..cccevescane 2 31 
TOW weocccvnccvvccens 7 2 
Kansas ecenenveeeeansos a“ 42 
Kentucky eoeecrecenere = ll 
Louisiana ..cccccccvve - 118 
Michigan .csccccscccee 7 389 
Minnesota ...ccccseees 3 186 
Missouri eaeeeeeeesese a 132 
Montana ..cccccccscees 14 414 
Nevada wccccevccccccce 5 323 
New Hampshire eoevooces 7 9 
New Jersey eoveveveccece 2 116 
New Mexico .ccccccsecece 6 391 
New York .cccccccccees 3 152 
North Carolina ....... 1 128 
Oklahoma eoccecveccccce 1 31 
Oregon eoveeerevneeeosen am 10 
Pennsylvania eeovovecece 5 = 8 
South Dakota ....secee b) 7 216 
TENMNESSCE weccvccccccee - 4 28 
Texas eoeoeeeeceeoeeeene = 23 139 
DEGW. cine bee 6e bias eee s 5 16 288 
Vermont .wcccccccccces - 1 38 
ViITSINLa® 0608.4 beck 1 1 69 
Washington ..cccccvece 2 3 172 174 
Wisconsin ...cccccceee 2 1 75 76 78 

- - - 4 43 


Wyoming eovcoecccenece 3 43 
Other States4/ ....... - - - 8 8 8 
1953 see. 114 1 340 7,242 7,583 | 7,697 

1/ Permanent total disability. Loss of, or loss of use of, both hands, or both 
arms, or both legs, or both feet, or both eyes, or any 2 thereof; or any in- 
jury (except death) that permanently and totally incapacitates the injured 
person from following any gainful occupation, 

2/ Permanent partial disability. Loss of, or loss of use of, 1 foot, leg, hand, 
arm, or eye; or loss of part of bone of 1 of foregoing; or loss or loss of use 
of 1 or more fingers, or 1 great toe, or any 2 or more toes; or permanent im- 
pairment of use of any part of the body. 

3/ Disability for more than remainder of day of accident. 

4/ Includes Connecticut, Maine, Maryland, Nebraska, Ohio, and South Carolina. 


Google 


17 


Ge ‘Te ore 


bem st ENAN 
an] N 


COUN tM nyt t 


UN\O 


ahve) 
TS 
WN © 
N 

Ot 


CmMOoOma et 
eo 


wm 

N 

MAOH mn t 
ae 


uN ¢ 
ray 


ee 2 


el 


2 
T 
T 
eT 
GT 
6T 
L 
2 
or 
TT 


Casta sande Ss ‘ PA ee Cee er ne 
Dae tet Oe 1 


eq 


i ro | 


er ' + POU eh OU ee ee tHe st 
WN Pett tre NW 


-t 


MW~ FF EMN ENTE 
ON 


Am 
an 


tINWaame ees 

aAtAdatstnmin 

uN ' mee 
mB'SaS 


Natt Nt 
we) 


saat soTdxg 


i 


(edt et tb t tot t 8 tb eb et le a ae 


BUTAIOA 3B BUT PBocT TT YA 
ez0 ZO HOOT But tpuvy 


mo ime 
~ 
eq 


mop Re ts 


TT@A FO fool 


wWwaj @a10 JO FOOT JO TTed 


a 
@e 


Gee pad Pe ots, te er ee, whee a Phe 


*aTqay JO pua 4B saz0UjOOJ vag = /T 
4U90I390 e@e@escvoeeveesvneeeveeeenees ve tr 61 ut SOUBUY 


eaeeseeeeeereeesneseesensevese €S6T 


eaves eneeoseeesceesesseneeeeense 4S6T 


TSO] 

@ebeoeeeeeteoeeeesenseeeeevneneneeense [2277838 139440 
e@eeeeeeseveoseeenseetesenevesvneceosnsenevsaenonee Suywokm 
eeoeveeeseeeoeseeeeneoensevuseeveevesneeonese Uypysuoosts 
eevee easeeseeeeoeseeoeeeenveanteeneneneove uo {suTUseM 
Seeteetoevreceeeeseesesesenecsenseeeeeens BIUTZITA 
eeevesveeeeeeeovneseneeeeneeeseeeeenasesern QUOTLIDA 
eeeeeeseeeeevsenteevneseaeeveosseseeesevee ene Uetn 


eeeoveerseesesceeoeevneeoeeeneseseoseeonveeessen suxa] 


CROCCO HCHO D ORB HELE T Ee HOSE HEEB OE HOe sossouuay, 
eevee ereereeeeeeeeseeoeeeneeseees wyoFyeG yynog 
e@eseeeeeneveeeeseeaeeeeesnanseeteseon BT uBATASUUAag 
Seeeeeseereseesesneseeseeeeseseeseneesevoersees uos2a1IO 
SCOweFoeeveeeeeeeneseeveteneaseecnneoos WNOUVTHO 
Se eet ee eaererereoeEEeseoeseeDe BUT Toe uyIO_ 
CHROSCHCH HOT FECHED EHEC ED HRB EEE HET oe HAZ Aa 
See eseereeseceseeeesereseeeeeeoeses Oot xXaK AoW 
eeeevescovreseeeseseeeeeteovresnvesese Aasiac Aa 


eaaeeeeeceseeesesevesceaeseeeeesed eat ysdureyq Aa 


eeeeseeoeeecseoneseaeeeeeeeeeeneneesoveenenn BPBAOHN 


eeaseeeseeesoeeeneesesveseeeeveeseneosvesnenne BUByUOW 


®eeeeeeeseeeesesneneeeeseoneeeoeeeosesenen FAINOSSTK 


eeeoeovneseoeceseveeneeeesoeseveseeeveeneens BzOSouUUTW 


@eeeoeeeeeneeoneonoenesceeseveeeseesneoeeveneene WeBTUoTW 
eeaeeeeseeeusevoeseeeeseeeeseseneven ene BwUBTSsTNoy 
@eeeseeovoeeeseoeenee een eases eeeesenevnenne Ayonyuay 
eeeveeveeeeceeevneesesevovseeeeeeeoneneeeennene susuuy 
eeeeesoeeseeseeeveeoevenseseevesceeecneoesenesce BACT 
@eeaeeeeneeetcseoeeveevvesneveseeeneeeevenee STOUTTTI 
eeeeeseovneeeeoveneeeeeeeesenseeeeereaneeece ouyepl 
e@e@uneeeeeoseeeeenseeseseeeeeneeeeseveeeenen BTBICe 


eeeseeseteeeeeeeeeConvneneeeeeesteneoseeonens B@PT4IOlT aA 


eeeeeeevoeeseeenenvneaneceneveesvseenveneeen OpBesoTOD 
eeoeovsesseeseeoesesevese es saenueseeneeene BTusOST Teg 
@eeeeesoveeensteoovoeeeesseoeveesseenevneoves svsuBy ry 


ee eeeeeoeoeeseeeeeeseeeeeeeeooseaeeeee ete wuoztT4y 
e@eeoeeeeeconeonseeeeeeesneveeeseeoeveeenveegesn VASeLTYy 


e@esvoeeveseoeoeseeeonsesceoneeeseeoeveveeesvovesseeees wrequlTy 


3383S 


gO z9qUMNN - “ET FTQVL 


oogle 


C 


Fatal 


th 
inju- 
ries 


seened 10070 


vb 
inju- 
ries 


(2 Beyy ue, req70) 
sTeyiejyem Bul Tpawy 


aN 


rt 


Fatal 


vb 
inju- 
ries 


Ne) 
ONS 


th 
inju- 


ries 


vb 
inju- 


ries 


PN ONE wae fea (te te) Ee NON os el A AS Ee 


vb 
inju- 


aac iad! 


ries 


(STIFIP 10 Saat JOWOSOCT 
Tey 10030) Ar9UTqOeH 


a 
ini abi eens a ig 


pee at Ban eae een ah 
AQ FOFI3D9T 

(; as ic 

£ M 


bb 
inju- 
ries 


jes at all metal and nonmetal mines in the United States and Alaska, by location 


eoeeeee#ee eee ee e ®@ © © @ @ a 
oeee @e © e@ 8 © @ @ 
eeese#egeee#8f @® @ @ @ ®@® # ® © © @ @ © © ®@ © @ ©@ (3) 
Cr & 
Cr ee 
ee ee 8 © © ee e@ © © @ e@ © & © © ®@ © ee & © © © © & © © © ee ee ee ee 8 8 ee 
Cr 
e«eeee ee e@ e@ e& © @ © © © ee ee we © © © we ee ee ee eee ee ee ee 
ee @ e@ © @ © @ @ © © © © © ee ew eee ee ee ee ee ee ee ee ee ee lO 
Cr eo 
be a ad 2 8 of @ 
ed & 
eee e ee # © © © © @ 8 @ 8B Oe 8 eees#ee 8 © # @ ese 2 8 8 © © 8 ® 
Sr ee | ee @e#eeee®# # @# © ® # 8 8 
eo eeet © @ © © © © © © @ @ @ @ © © © © © © © © es © ee ee eh eh hl hl hmhUlUh hmhUlUh OCU OU 
«oe e@© e@ © © @ © © © © © © © © © ewe ee ee ee eh hl hh hl ll eee 8 © © © © 


: 8 Site Gh er Rh ee aracs ee We erie ei pan ange cee Ge cara: Sees cmon 1s cate etceie salle 
Z eet ae ees 
eee eee oe eee 
SEPLLELLLPELELPLPELp:PIWEL SQ ELLiLlERBSae 

Cr  ) no. oS . 8 


Google 


WOCID Od tet NAN rise riminaes ak 


a et US NR, PRE Oe Ra et Pir ee 'S teiet tet 


it il ot ol 
1 19 e e 
100.0] 10.5 | 0.0 | -10.5 |-22.6] 16.5 


3 


at ig 


“100. re en er 1100.0 [150.0] -12.5 


a 

Fx, 

o 
eS 


ae 


gaTqQeo 
JO Supyee1g 


7JGYS UAOP i 
ButtTey 8yoefqo 
oF 


oF ey 


See footnotes at end of table. 


Bat Brulee eee ee Se ba eee once: We eee ret ee © oe: ee PPPs pst aqaak® 
Sse ere ee ee ee ee 4 Se ae le ee ae dl 
Se ade ae he te SCEPE Pa PRESSURES, c 
PEECEEPOEREEELETTPLETE berets daitee ‘ 
ERLEEETE EEE ELE EE ETP LE LEE EEE EL A 


Google 


20 


All 
inju- 
ries 


ASSES OPA FOHSL ISS RSS AN RURIERA EA 
\o 


on 


AL9UT YOO 


AAYIFIVOITA 


sTOO7puBY 


POW’ FTOMm Per MhiAW tT NOMWM*ENMNE @©CMSe © bt ttl tbAWNtANAaA tlw e 
N Coa | N Me a O 
e 


1am 149 eu QR ita YrQga-s MmAINAMMm +: Fb EIN ' 4.0 eenan Fa a 


t'HoHtvrrveovrvvevvrevrevverevevevveee eee eee ete 43 
PUMAMN EIDE EE INDHAMA THO INd de re el 
4 rt on] C 

4 

’ 

E 

a 

 ] 

tT) 


ad 
i ¥ 
(ret t ems ee eeents enmrtt tt bt ort OO etek kk klk eke cE 


CHmMENN §€ EMA tC Cem ete t NO 2 tt tet tote te row Ft beets lt 


All 
< in ju- 
Fatal iries 


19 


All 
inju 
ries 


: - 
Fatal 


All 
nju- 
Fatal iries 


All 
in ju- in ju- 
Fatal iries |Fatal [ries 


Vb 
inju- 
ries 


STteu uo Buyddayg 


euosied Jo stredg 


So SE Pe eR tI AS OS SR NE ON ON Es ee 


Rs 


eeMient dt t Om t Pt tert et pt ee 8b bet lla ek ll 


SUTQ S10 WOIZ 10 
U} BIO JO {Tes 30 ony 


© tet bt bbb ee ee et Ke lt lt le 


All AL) vb 
ries [Fatal [ries |Fataliries |Fatal jries , Fatal 


[-100.0|-27.8e100.0|-s4.5] _<|+100,0] -100.0]-37.31 = |-68.8| __+|-64.3] -100.0 


BBATQZOWOSOT @eeeeet#@ 6 8 @ @€ @ @eq 6 6 @ &@ @ 6 8 & 8 eel a 
pues ervo ABATT OY 
é 
eet tet Met © tet t tt eter tet t)emweete bt 6 8 tet tet 8 8 8 3 
eure.14 
Tetave 20 ‘saat {ou Ye) 
-OS0T auTw ‘ered oUTH 2 
3 
es 3 
ple 
aes 
ANW ola 
art Ohle 
8 78 THB 
5 ee es § 
: ad we 
re 
3 
zO ie 


Google 


66 
655 
75 


Bg hee Re a Re ah RG Aah 8 BE Roam 


| 
2 


Al) 1) vb vb 
ries ries [ ; 


PS es womens et SRO), 0 ey ena S emtt_wmemmweee 


”" uN 7 in timMiwat Ms mnie oaorwominnd orm 
7 5°R"R= 2 RAIS BME He Egan ote 
e“aArme? BCe_mwreseeespesewM ts Cet tC ewmrttief Pt tort Pt eWMtirt tee) 8 
'MmmOnN eater * te tC tC zerwoA Wt tr etHMtinn tse inwonrza iinawn 
ci N ei 


a8 88 6 Sevres Pe CLO 8 6. 8D RLS 8 rR Oe Oe OR BRR a AVE 


' Se ener F ‘te OR Or oF eee tri t twodnwA ite 


STeyiteyeu Buy 


unirwomsrinmiedteee SBN, ELE SF EN ote ood ‘st tnrnrtt t Net 


| =| col =| ass] =| aoe] a6) 950/ _azél 


||| 
aflile 


Te ee or es ey Sr ee ee es A ee. ee ee ee ee 


1 
1 


£3 793.1999Tg 


MANGA 'tatre 
uu 


eet tet @ oe tb 8 et 


Ce oR Begs E.'S .18 red) Bs 8 


pt} e] lat asl a 
4 11 : 2 


LOO 
° 
in 


ABC ed We KT ee tal et Be 


ta] 


a Le PY a fe ER Por ah wn twee Pte Anta tte” 


3 
3 
dg 
eo 
th vb th 1) vb tb 
2 cea pena 2 peal Ec fon (peal 
ries ries ries ries ries j 


Sat BR Oe ete PF OE. OO OH Oh ROR ESO Oe FBG, <6, Cog Gt hh. 8 


A 


. N Or ‘ ’ . * term! ne ‘ 
3/ Includes Connecticut, Maine, Maryland, Nebraska, Ohio, South Carolina. 


oe 80> te OO RO 8 8 Oe ee ie 8. ea: Cee 88 ie Bed 9 8" Ae 8 


vb 
sass 
ries 


E 
39 | l2 bo n ] 


a by 


SC teztrANWtetnetG PCCW) eteN I FP tae tet eA tC ICM t ase tft tte tt 


azo ; Viet t.@2°:) Gell Ole DV 23 (tS eit Fie 8 REL RA Eee SiR, TG, 6. 0'a ig 


: 


g 
8 
vb 
a 
ries 


~~ 
LL) 
inju- 
ries 


| 0.0]-32.8]+150.0]+33.3| -20.0]-29.2) 0,0]-02.8| 0.0]-23.1| _-|+5.01 =| -63.6)+150.0]-27.9]-s0.0ls15.4] -1-13.8) _-]-14,9|+100,0|-us.a32.3)-27.0] -16,7] 01.6 


5 = _ Original from 
Digitized by - 
igiti Google THE OHIO STATE UNIVERSITY 


21 


22 


*Zuywof{mM pue ‘uocqZutysem Squouze, ‘svessouus]l ‘euBquoN ‘opez0TOD S‘BeTuAOZTTeD sepnyoul 


SII T SE te fre ete CET CHT 9E| 797° 899 ST] LOZ 921 -S|7299- 862 ST, ZfT |°°°°* T8301 


782 6 6 "87° TL2°C|ELZ TIT 9 /{823283S 22430 
HE a z z - L6OL°ELSS% | 729° LOS‘ 4 ceeeeeoos uBpan 
€ZI 29 5 fs EZT*STOSSZ [Lye LLz°Z °*° OOTKXeN MeN 
Se ce vA T 769°L97°% | 6L7° 776‘T €L¥‘ 887 coccees BpBAON 
9Z1 - rd - 18Z°6z7°Z |- 778° 7S8‘T cores uBsTUOTW 
9¢ - Z L19‘%ZS €56'06Z eocceoes ouepl 
9S4 OT €0€ ‘S87 ‘ST 4L0°SL6‘T| 972° €6° coeees BUuOZTIV 
-iIns 


[eV IeJUON 
safantut Jo zaqumNn 


ZHE LIS 7 [017° 8561 [S209] 106-1161] 182 | S6z [edz | O42 [szo'9oT[9 [ezos {ese close Tet 


eee ee TBIOL 
/{8238IS 129U30 


SZL°LLS coeceooos UBT 
768‘ 9ZE "°° OOTXEeW MON 
19%‘ €8z coveees BpBAON 
ZL‘ COE cece? UBSTUOTN 
0zL'S9 seeccees ouupl 


eeeoe0e086 BuO ZTAY 
2383S 


056‘ 606‘T |926‘1S8 
[eIOL dQ punoiz |Te Io] | yno [BIOL punoiz 
-19pun -uadg -zepuyg 


#C61T “89383S Aq ‘soutw xzeddod qe soUeTI9 nluy pue elep queufoT nme 


oogle 


C 


23 


*Suymofm pue ‘u0Ze10 ‘OoTxeW MAN sepntoul /T 


£68 ieee a  ( 6€7 SST 9 | 990°ZE[vVE ESO T|6z0 OOT'S| vee | °°°°* TeIOL 
tc 


LOL’ oy /[89383S 19420 
a1 1Z0‘€9T "** uo ZuTYyseM 
l 787‘69 eeeneeve0ce yew 
S6T 980‘ LLE°Z LES‘ EIt'z -*eJOy4eG YINOS 
Z £06‘ TOT QLE°GL scorers BPBAON 
x L7y* tl 647° €9 cooeee puPIUOW 
762 768°6L6‘T 718° 1971 cereeees ouepl 
HT CTL‘ vey L£16°90€ sre"" operz0[og 
94 080‘ 610‘T 9ZL°Z9L *°* BTULIOFZT TBO 
:: c9%' 79 8TS ‘Zs voceee puoztTIy 

000‘ 092 002 ‘SEZ ceeeee* BISBTY 


Tex07} 3nd say SNOT TeHSE SOROTE [eIoL aoByaINS 3 2783S 
uedg/-ang [| -zepug sted -z9pun -Iapug jaaAz joe 


TeIeJUON eer pexja0h sanoy-UeH 
softanfuy jo 1equnN 


A a a a — -— -—- — ee SY tare nt —-— — oo 


€8z €L/ ts¢o y|vze*tet |tzs*2e9 | 2sz_ | ozt [ez | ssz a € 26 __| oy g6y Z | ee “ree TeIOL 


96¢ S /{897#IS 229430 
86%7°0Z *** vo ZuUTUSeM 
919‘ 8 coeeeeres Ean 
9ET ‘67 0€7° 792 °*eJoyeq YINoS 
6€L‘ ZT 7276 soeeees BpDPAN 
946 °8 646°L ceeees pueqUOW 
126‘ 96T 76S “LST ooeeeees ouRDT 
ZE9° 4S €€9°SE °2°°* opRx0T[O9 
SSS‘ LZ T87°S6 °** BFULOFTTeD 
7€0°8 99S‘9 cesses BuoZTIy 
00s ‘ZE 00%‘ 6z coocees BySPTY 


9381S 


ee Letodo | FPF | Boepan | |g [Pang [semen | 
-i1apun - 
cessisindianipabdnmgisliacundec oacinetanaiice sence 


7C6T “BxASeBLTVY pue sejeqs Aq 


SOUTU VPOT ABVATFS=-pl[Os AV B,oUsTI9 *ST AIEVL 


Google 


24 


*Suywofm pue ‘uysuoosytm ‘sexal ‘oossouuel ‘epueaTAsuued ‘ooTxXeW MON Sopexz0o[O) ‘eyuAOJ}FLeOQ sepnpoul /T 


CTL bet fon toy ft me oe pa fe 967 LLT" 671992" 16€' 61] ¥6€ 029 6 /9EE SOT O07 | 987 | °°°°TRI0L 


TIT T LLS v€0'% |LTL 979 /{82383S 22430 
OI - - gen‘ CSL So 98 Oe See Ota 
€z T - 199‘ 610°Z 009°€6L coeeeeHIOX MAN 
8S T T . °***Kasior MON 
T€ - a 697° ave ooeeee* oEDBAON 
9 = - . ZSS ‘TT sores eTinossty 
eet € T 62S ‘08Z*7Z|SZ0°8ZZL°ST| S87‘ E6L°E 1617‘ 6SL5Z *o°° *pJOosaUuUTW 
777 7 € 4768060‘ €1/ 966‘ ZOE 002" €06"€ B59° 1788's *oee* sues TUOTW 
a : = LL¥‘ OST ooeeeseeT81005) 

T 97S‘ LO¥SS |769°9S8 CET‘ 168‘E cocee* *BUeqBTY 


voRs STSEEE Tesi punoia [BIOL aC punoiad 3383S 
-uedo |-2ng§ | -z9pun -19pun -1oepun 
[838 3UON ES Cr) 
sotintuy Jo xzaqunyn 
119° TET 9] 647° 804"71 56S 20711299 02S *z 2 foce | tee fece | te 048° /Z]016°01]790°S| 99811 | 982 |°°° 1Tez0L 


082 oe L69 ae /{897#IS 29430 
toe eceeescunan 
oe eeesyz0R MON 
°°**Kasi0f MON 
oes eessepeaon 
o****TanossTHW 
o° °° *pIOSOUUTH 
eoeeen *ueSTUSTW 
eaeeeen0e *BT310905 


secre eeeUeqely 


[eIOL SSGLEE [BIOL punoiz 2383S 
-19pun -zepuy 
teen Rieti | : 


89383S Aq ‘souyW uoIy 38 BsdUaTIa 


€ 


oEs‘ 
069‘ vE 


8cL Iz 
860° L6 


L972‘ €T 
206 ‘ 7¥E 
ces “Omt't 


12S *ZI 
O9T ‘Ly 
L06‘ L8¥ 


€9%°78 c6c 987 


oogle 


C 


25 


*BTUTZATA pue *yIOX MON SOOTXeW AON SUBBTYOTR sepn [oul IT 
zy T 38 cee tT | 6t | - [ - [ 61 | zzz*seo'zz | tz6‘zst | oct*von'€ | SHO OTY OT a ne 


OCT Zz 74" COE’ T TZ1 TOT 900° ZSI°T * /[8238IS 22420 
rat - T 91S‘ EEE 91L‘79 008 ‘992 79° °° -uTSsUuOoSTM 
T9 € T €47‘tvh Tz9°SS¢ CTL‘ 862 °o°**u0FZUTYSeM 
Col HT T Z61 ‘69872 £00‘ 68S 681 ‘08z‘Z Sess eon? SUean 
ST . = 608‘ 80Z €€7°9¢ 91S°ZS9 oce°° s9assouual 
SZ - = 8SS‘°080‘T 070‘ O4%T STS ‘0%76 secee* *BUOUBTHO 
9S z T ¢8s‘°s39 919° 7ZT 689° %SS eee**Kasi0f MON 
ST € vA HLT‘ 882 760‘ SZT 089‘8ScT sceerecs *eDBAON 
¢9 € € 7SL°80S‘Z COE‘ 89Z TS#°047‘Z ccocees *BpUBIUOW 
It . - LS9‘°THSSE Les‘ Ly 0z8‘€60‘E ccoeee*TinossTH 
of = = 910‘ €0S SZ1‘°S¥ 888‘ lSy cocceees*spsuRy 
2 z : ZSS°LTT £20‘ 06 biiucmae cues 
ar] ct 9 609‘ 489‘ OceS VERSE oooceeee* souBpT 
€€T 1a z 777° 6L8°T 87S‘ 9ES‘T ¢229** sope10T09 
7 - - S6E" 06 °o°°*BTUIOZTTeO 
vit 81L‘000‘T oeeeeesspuozTIy 


3383S 
[BIEJUON TeIed 
seyintuy jo 19qunN 


cos #S2°z [99°61 Jost’ zey | S99" zoe'z | 9Sz | ¥zz [esz | 9Sz | sszToT +82 | 23 T| €66°8 a PARA 


T€6 Z9T * /[8938IS 1E9YIO 
869‘TY oS ee * -UTSUODSTM 
SOv*SS °° ** suo SuTUSem 
G09‘ SSE ceceeecesscupan 
109‘ 88 eeeee sagaggouuel 
OL0‘SET s¢°°** *emoUBTHO 
869°S8 *¢e**Kaszef MON 
6647‘ 9€ eoeceees spppAaN 
L9v° ETE ovceeee opp UON 
979° Zh 999° 98€ soeeee eT inoss TH 
LL8°7Z9 9EZ°LS ooeccesossesuBy 
669° 4T 9S7°TT oo °°***eTOUTITI 
€06‘ 78S S07 6L¥ sereceeessouepl 
0€0*SEZ 99T ‘Z6T 2299s *opRI0TOD 
VEC‘ TT 88 ‘6 °° °° *pTUIOJT TED 
8z0‘SZT €zs‘ L6_ coeeees spUOZTIV 
~xepu0 ~i9pug -uado -13apuy | BATIOe 
peyxz0mM sAep-usy jo 


9S6T 


sa3e3s Aq “souytu suyz-peeaT ye aouaTtze 


Infuy pue eQep quewsoT 


xaquny 
“LT FTIV.L 


oogle 


G 


26 


‘uo IZuTYysem pues ‘eyTUTZATA ‘vessauus]L ‘BUFTOIBD YIION ‘BFZ109D ‘eyseTy ‘eueqeTy sepntoul /T 


890 T re ee ee QT 727 El | ve 9647 T | 1SZ 060 zi Tv L€8 6 | SOT T {*°°*TBI0L 


L6 LL ty LEZ 62T [82383S 1240 
cE 009‘ 2 HEC‘ OTT 

- tly - 

€ L7Z‘ 61 916‘°9 
CL SOT‘ IST 798°09 
102 9ge‘6ss‘T 1S682°S9z ZS8°%7z «=| 64L‘S6E'T 
6ST EVT‘SLL°T 1 6z9°7 OT6°00Z | ¥09STLS‘T 
Oc 968‘ 6€Z 0£6‘SZ TS8‘Ly CIT ‘99T 
L 186‘ 9772 186‘ 9ZZ - - 
€SZ CZL°78z°€ | OTE‘ST 7S0°6S8 | LSE‘*SOH‘Z 
Z9T cos‘teo.z | 667° Zee L7S*‘LOE | é618‘*98EST 
L g9T' OLS 209" SZE gss'ss 800" 68T 
6€ 691 *6€8 zeo‘ SL Z60‘18 S470‘ €89 


Ce ne eee ee ea) 
[BIOL STORE [BIOL | Ano punoia TPIOL punoiz 
-13pun -uadg -1epun -19pun 


**eJ0Ned YyINos 
[EIBsUON Cc? payion sanoy-ueR 


eoeeeee *1089I0 
Softantuy Jo rzsqunyN 


sotshe Mop eAaH 
uieee@uesuon 
‘sieee®s<guppy 
ooees*spprz0Tg 
naseetigneaores 
*** BT UIOFTTED 


eeeee*sBpsuByxIy 
vcoceeoeu0ozstilzy 


3383S 


ea 


eccn 


91S 919 T] O80 L8TIEE6 197 JEas zzz‘ Tt | yz [ost [szz | z9z  [o0989%9 22 T 26 _ 789 4 <0 T [°° °° {BIOL 
790 Z9T 06S O¥VT /{82383S 12420 
179‘ L9 cee eee ¢ sR IH 


6S °*eBj0y9eq YINOS 
9¢€¢‘8 eee eees eyp8aI0 
LZI‘€s °°**OOTXOK MON 
050‘ 9€Z VES‘ HLT ceeeeee sepeAoNn 
69° T2Z 6ST‘ S6T oc eees*puBUON 
L86‘6Z C9ZL‘0Z ceeeeees couRpT 
€Z1 ‘SZ = oe eesecepTIOLTT 
¥19°OTY 778° O0€ *2°***opez0T0D 
27° ZSZ ZTE‘ ZLT °° °*ByUIOJZTTeO 
elz TL 979‘ €7Z ¢o°°** sesUByIV 
£20‘ SOT Z9€‘S8 vsee** *BUuOZzTIV 
[B20] punoia pmo [eIOL pale souyw 2223S 
YGC6T BASeTV pue saqBeqIg Aq ‘soUTW [BI9W sNnosuUBT[[IIsSTW We VdUeTIO NEUF pue eIep AuswAOCTdUY - °g—T FIAVL 


oogle 


C 


State 
: zona eeeeeeeeeeeeee 
ATKANSAS .scessccesess 
California .ssccecsess 
Colorado eee eee eee eenee 
Florida eee eeeeoeeeeeee 
Georgia eeeeeeeeeeeeene 
Idaho e*eeeeeeveevraeeeenenene 
Tllinois eeeneeeaeaeeenenne 
Iowa e*eeeeeeeeeeeaeaeeane 
Kansas eeeereeeeeeeaenaeene 
Kentucky cccssccccsecs 
Louisiane ..sccscesecs 


New Hampshire .......- 
New Mexico eseeeeveeeeneae 
New York eeeepeeeeeaeeee 
North Carolina ..ssess 
Oklahoma eeevreeaevreereee 
South Dakota sere eeeee 
TEMMNGSBEE seccessesees 
Texas eseeeeveeeeeeeeenane 
Utah eeeeeeeevreeereeeene 
Vermont eeeeeeveweeeeeene 
Virginia eeeeeeeeeeaeene 
Washington e*eenveeaeeaenene 


Wyoming 
Other States seen eeae 


TABLE 19. - loyment and in experience at nonmetal mines, by States, 1 


verage number of 
men working => 8 active 


Total ....+s.2..00 Ses LB ERIE 7? BEA ON NS LM EPR EI SIO : 


State 

izona eeneeweaeeeeeneeee 
Arkansas eeeeeeeeeeaeene 
California eeeeeeeveree 
Colorado eeeeeeeeeeeaee 
Florida sere eeereeeeeee 
Georgia et@eeereeeeeennreaee 
Idaho eeeereeeeeeeeeaene 
Tllinois eeeeeeeeeeeane 
Iowa eevee eeeeaeeeeeeee 
Kansas eeewwveeeaeeeaev eee 
Kentucky eeeeeeeaeaenane 
Louisiana eee eeeeeennvene 
Michigan eeeeeeeeeeeee 
Missouri .scccsesesees 
Montana eeeevweeeeeeveene 
Nevada eeeeeeeeeeeenenene 
New Hampshire .....++. 
New Mexico see eee eveenee 
New YOrK .eccccscsscess 
North Carolina eeeenvee 
OkLahoma eevee eeeeaevrenee 
South Dakota eeeeeaenneene 
TOMMESSEE .cccscccsces 
Texas eeeeevneaeweweneeneaeaenee 
Utah eeeeeeneeeewreeeaeneane 
Vermont eeeee ew eeeeenee 
Virginia eeeeeeveeeenaeeneae 
Washington ..ssccceces 
Wyoming eer eeeeeeee 
Other Statest/ seeeenee 


Total eee eee eaeeeneee 


lumber oO njuries 
Man-hours worked Fatal Nonfatal 


oere-| Ter _{ stace | Ho ae 
tions “4 ae Sur D Se face| cut cut 
33 72 35% 90 


Rises AMS eae ss 


w 
Am rr eMw Ow ft twee We 


=) 


= 
Aw AnonnM Or 


GBs 59> C06 Pe ee ek een eee ak 2160 Be 8 Oe Tel alee ee ge 


ec rKRi Pt’ BH Oe es 88 ee 88 8 8 ee 8 80 8 8 


1 
BE 
1 
1 


5 
19 
15 
ho 

5 
34 
13 
62 

7 
ko 
21 
19 
20 

h 

5 

8 

8 


a ae ee | nd » ieen 
'ireeteeeenmnNtesternwOonwmn ses 8 tt 
nm 


~ 
o 


258 84, Pd ne 


| 621 19 
l/ Includes Connecticut, Maine, Maryland, ee op New 1 ori “bromn, Pennsylvania, a South Ce soitans 


te 
mM 


a? “i Original fro 
Digitized by ( : | , : - 
jail oogle THE OHIO STATE UNIVERSITY 


27 


28 


. o> pue fuosysiuU8 seprisul /T{ 


se A ac A DRS DE Sa DA AAA cl i dh Mk ini Nell Rl De ld 


$ °* ;TeTeI8M 20430 
€ 
99T 
Oz 
d 
aT 
o4T 
TZ 
ST 
Li 
l 


[F301 Seer [eee [Pepa | Teer [FR [eS FOOT 3nduvedg 
[IB JUON es eS 
sayinfuy jo JaqunN 


OIL 9zy CT | 1SZ°060 Zz | 7Z7' 9641 | Ley cce'6 | 916° 9191 i i oso 28l 1€9S°zz'T in a 0ge'9 pees eee v8 e es TeIOL 


Ovl 62 68 6 009 ¥ TO€ ST BIL € Oct T €16 T ** /yeTe3e@ 19920 


os *eT W208 200TH 
WnTueIN-enypeusA 
eee seeeegegsSuny 
oo coeeecmnpuesyL 
oc eeeceeccparsiz 
+ +0 sanuspqkton 
oe ees ceeekmmoazen 
200° * cggaueSuEw 


nes PSS +s: te) 


coveoerosaqrxenrg 
TeIeN 


sos‘99 000‘Z sos ‘9s 000‘38 °*°**sTeIam 100TH 


gse°Loe'z | ce6‘szy 979° 19 660‘ ¥S9‘T €£6‘TEZ EnyUeIN-anTprusA 


woe 9GE*y | Ess‘zes | tes‘oez | goz‘ezs‘e 619° 6€% rd & 4 *oeeeeesusasBuny 
WLI TEZ LT TEZ - - - coooees can pUBI TL 
ZEC°9SZ - 062‘ 691 1C) On £4 L¥z viet @ Melee ie QT akg 
Lev°9t9't €z9°LSo‘l | I1e*toz £02‘ Z€T oI oss cmnuspqh Ton 
ory‘ 6e9 cet'es Lez‘ ecs $00‘ 98 L6E‘TL £92 soseeees KMIIK 
TIT*Z19°Z wze‘soe | Zve'ze6‘T | zey‘oze 9LL°L97 99% + sees sagan Suey 
$90‘ Z09 €9z‘Sov 916° ¥l Stz sreeess saz Tmo) 


0° 9SS 800‘ get 91L°69 soz‘ gt k4 
sean | emeae [toon [over | te [near Por [eS a mh 
eit es ta Sasa ee 


¥S6T —GOFIBSCT pus sTeQ3s 


coceocer raz Teng 
1®I38W 


suotiezado 
9at33e 


Google 


29 


OT 
a andl = 


TBI’zJUON 


€86°E9S*6Z 1 E%H'LL9°6 | 7BE*69E OT 


849‘ 18Z'T 
z7es‘290'T 
06% LE%'L 
TET ess‘ 
99€ ‘66°C 
00%'¢s99°¢ 
89° LIZ 

162‘S99‘Z 
TLT L6€‘T 
9ST°LL0°T 
GES‘SIZ‘T 
TSS‘ 9% 

959° LSE 

¥19‘97Z6 


punoz® puno.zs [BIOL 
pono oe ee seer [ae poem [oT 


882 ‘SCZ 


OLL° LOT 
Tet‘ Zee‘Z 
700° 622 
810°7L9 
008‘ ZET 


690° ZT 
£00‘ Z4z 
$4L°6@ 
ZL0‘ 101 
TS#°STt 
78°€T 


z61‘9 


satinfuy yo zaqunN 


L1'908'% 
889° LIZ 
875 ‘€6Z'T 
SZE‘9LT 
200° LTL 
HEE E6S 
6Z1‘00€ 
6€9‘ 4S 
L06‘see 


Payson 8.inoYy-uEK_ 


OST'LZIL‘6 | C8L°LE9 
€18'66% | ZBE‘6ST 
709'ZSS =| O84 LZT 
- 911‘ €06 
6Ly°CE7'T (928° C6 
BYE" L9Z*E | 729° 764 
C8I‘972 §=- | 6 v8‘ Z69 
- 981 Lz 
QIZ‘OTY'T | VET‘ HSE 
0ve'8l6 =| 6 77° HLT 
607022 =| 66 ES TET 
CET*9z7S =| €69 ONT 


116‘LZ1 16°49 
$¥€ ‘69 ZEL‘ yy 


S198‘9€ 959° ZT 


€ 


eTejssuou Aq puB uot IwoOT Aq 


"alized pus ‘aqzTno;mzaa ‘sau0js was ‘susenpods ‘sutaz{o ‘sqususyd [ereuTe ‘aazuehy ‘puvsusex3 sapnisuy /T 


956 ooo 


tp 109d 


Ce TE HD 


uss zad sinoy o8e22aay 


11962 : , 797 Ovz | L9z | 409 
L79°2T 

$8‘ 698 

St9‘8z 

€00' %8 

009‘9T 


69€'SLT 
LSE‘22T 
6S9°CE 
%S7'S9 
966 ‘ST 
sot‘ TT 
z09'Y 


Paxz0an sikep-ury aay oe skep adeisaay 


Gauya Of [Te ¢sucU je a.uIaTIadxa 


Z1H°€ 
68 


666‘% 
182 


*t2 widvt 


66E‘4% 
"EZ 


eeeeeeeateos [BIOL 
eeee /jTeteseeaou 200TH 


*** guoqsdvos pur TFL 


eaeeeneenesnege Inj{ng 
eeoneeeeeseaneeeonsnes 3Te8s 


eevseveceveseees qsvIo”g 


coesess woz sqeqdsogg 
oe eccceesees gaz seuSEH 
se ececccececocs amgdhy 
sosceceeceos sedszontag 
* z3zenb-soTu-xredsplag 
oe ecccrccrceees aarreg 
ste eeeeeeseees arendsy 
seseecsoseoes goqsaqsy 


cocceeccoees SpaTsRIqy 
SB aaUON 


seeeeeeeses TeQ0L 
"cro ,_BTeasMUCU IOUTK 
*'* guojsdeos pus oTVL 
seeeececcsoeees anging 
corner sececsoees are 
se eeeeeresseees ugeqog 
seeeess yooz aqeydsoud 
cceeeecccess gat santeH 
cceceecseccoess emsdiy 
seescccscces zpdszontaZ 
* 231runb-80 sa-redspl eZ 
see eeceeeeeeees aazzeg 
seceeeseeeeses arendsy 
ceecesesseces goqseqsy 


eeoseeercone Saatsviqy 
STVIIWUON 


oogle 


G 


30 


CLAY 


Clay, a natural substance or soft rock which, when finely ground and mixed with 
water, forms a pasty, moldable mass that preserves its shape when air-dried, is found 
in many States and has many uses, depending on its purity and chemical properties. 
Many kinds of clay are produced. This circular does not attempt to break it down 
into different classes; instead, a simplified classification is used by the Bureau 
of Mines, Branch of Accident Analysis, for statistical canvassing. Employment data 
and injury experience at clay mines in the United States for the calendar year 1954 
are presented in table 22. 


TABLE 22. - Emplo nt data and injury experience at clay mines 


in_the United States, 1954 


Injury 
frequency 
rates 


worked fatal | Fatal 
368 3,397 719,896 212 5,793,900 200 0. . 
424 4,895),1,215,446 248 9,927 ,542 545 


PLACER MINES 


Underground ... 
Opencut ..ccece 


Total. xscoces 


The nonfatal-injury experience at placer mines in 1954 improved over that re- 
ported for 1953, with a decline of 55 percent. In 1954 there were 84 nonfatal dis- 
abling injuries compared with 188 the previous year. Fatal injuries were the same 
for both years; one worker was killed each year. Employment, measured by the number 
of men employed, was 21 percent lower in 1954 than in 1953. The average number of 
days worked at placer mines was 3 more than in 1953, with approximately the same 
length of shift each year. Tables 23-26 give additional details on the employment 
data and injury experience for 1953 and 1954. 


TABLE 23. - Emplo nt data and injury experience at placer mines 
in the United States and Alaska, 1954 


Frequency 


State 
Alaska: 44 <és060s% 
California ...... 
Ldano® “sc sae e ees 
Nevada .ccocccces 
OTEZON cccccccvece 
Other Statesl/ ., 


1/ Includes Arizona, ealeraie once New Mexico, couch a and Utah. 
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TABLE 26. - Number of fatal and nonfatal injuries at placer mines, 
by location and agency, 1953 and 1954 


1953 1954 
agenc Nonfatal 


Underground: 

Fall of rock or ore from roof or wall ...ecce 
Handling rock OF OTE wcoccececrcccccccsccccces - 
HANdEOOLS «ie kc 6s s'0ce iw 6s 06:0 600 ee eco eae aes oes 
ExpLloSlveS .cccccccccccrccccccccsaccccccccccs = 
HAULAZES: Sabb. S.ibb55 se 6.0 wee OS Aw ES we ees - 
Falling down chute, winze, raise, or stope .. - 
Other falls of personS ..cccceccceveccccccvece - 
Run of ore from raise, chute, or pocket ..... : 
ie eebiy marr rr rt eer ee ee ere ee ere eee - 
Electricity .cccccccccccsnscsccccccccccecccee - 
Machinery (other than locomotives or drills). - 
MING sfiGES © 5.054 divs bree ie wu wie as seus wae aS eee - 
Suffocation from natural gaseS ..cccccccccece - 
Inrush of water .ccccccesnccccccsessecescsece - 
Stepping on nall .ccccccsccseccsscsccscscccoes - 
Handling materials (other than rock or ore) 

and equipment .cccscscccccacsccescscsccse - 
Other Causes ccccccccscccsscassccnscccccccace = 


Total underground eee ee eee ee ee ee ae eee eee ie 


Shaft: 
Falling down shaft .ccccccccccccansvessccccns = 
Objects falling down shaft ..ccccccccccsecescse . 
Breaking: Of Cables) .6.0%4s stew e~ Siw ee wae see es . 
OVO EWINGIN G60 sb oses 64-46 6 wee Niels Uw ees eew ee © = 
Cage, skip, or bucket ..cccreccccccscccsccees = 
Other Caused ...cccrcccccvccveccccvevvcccsvce = 


Total shaft ecoOoeeeceeeenereeoeeernesreeseoeee ae a ee = 


Surface: 

Mine cars, mine locomotives, or aerial trams. - 
Railway cars or locomotives ...cccccccscccces = 
Run or fall of ore in or from bins ....ccccoes = 
Falls of persons .cocccccsccccccccocccccccene = 
Stepping on Nall .ccvccceccccccccccrcsescccns : 
Handtools wcocccccscccccesscccsvecsevccccccces e 
ELECUrLcltey 2s veccsew soon eese eves ose eeevewes > 
Machinery CCC CEH HOCH CHO HHH HE OCOD OHO EOE ODS - 
Handling materials and equipment ...ccccccoes 

Other Caused ..ccccccvscccscccccsesccccsssces 


TOtAal SUEEACE: 2s 504s sd eeewuneineas @eeieneee | - | - | - |] - 
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TABLE 26. - Number of fatal and nonfatal injuries at placer mines, 
by location and agency, 1953 and 1954 (Con.) 


1953 1954 
Agenc Nonfatal 


Dredging: 
MaCHinery. oe seen. 0 sie 's'ee 6.00 00 ieee we Ow ewe 88 
BLECULCICLICY: csc sees wd0s O56 & O eae ee oe eee Swe wie 
Boiler explosions or bursting steam pipes . 
Falls Of PETsSONs 4 scss0d cb. 0ee 686s 00 0 8s 
HANGCEOOL SG: -+:5,4,0:0s w.siareia.s we cere ee Sew. crew Soe es 
Handling materials and equipment ......ese0~ 
Other CauSES wceccccccsscccsccccscvsesvcces 


Total dredging e@eseeseeoeoeeaeeeeoeeseewosesoeea ees ee 088 


Hydraulicking: 

Cave Of Dank i sss sc.cw scars od Sra acene wee ww es 
EXO LOSLVES: 00's. 0i66 460-50 6 64566 we SO OAS SE GS 
Hydraulic SLants: 254.86 ccsew sew sent eso. ces 
Falls of personS wssccesccvnvcncccssceevece 
Rock while handling ...cccrcccccccccscccese 
Handtools. wis tiecicccukde se wases ose ceneieee seus 
Machinery, “derrick; “€UCs iessewcew edna wees 
Handling materials (other than rock or ore) 

and equipment ..cccscccvccccccccccsccce 
Other Causes .cscccccccsccsccccccccasccccce 


Total hydraulicking ...ccccccccsecsees 


Other methods @eeeeeaeeseeseeoeeeseeeseeevaeeee#espeosneesvesn 


Grand total e@eeoeeoseseestsoeove*we eo seeose*eeweewen eee e682 8 @ 


Mining Methods 


Mining methods are classified in this statistical circular, by location, as 
follows: 


Underground mine 
Open stoping. 
Timbered stoping. 
Filled stoping. 
Shrinkage stoping. 
Caving methods. 
Combined methods. 
Not stated. 


Opencut mine 
Shovel or dragline. 
Scrapers. 
Hand loading. 
Other methods. 
Not stated. 


Salient statistics on injuries, injury rates, and employment data over a 5-year 
period (1950-54) are combined in table 27. 
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HISTORICAL INJURY EXPERIENCE IN THE METAL AND NONMETAL INDUSTRIES 


As previously stated, statistical data on injuries and related employment at 
metal and nonmetal mines first became available when the Bureau of Mines received 
reports from the operating companies in 1911. 


Beginning in 1931, when information on man-hours was first supplied to the 
Bureau, the injury-frequency rate per million man-hours of worktime varied consid- 
erably from year to year until 1940, after which a decline was noted. In 1946 and 
1947 the rate increased slightly, with a steady decline in the last 5 years; in 
1954 the lowest overall injury-frequency rate per million man-hours of worktime 
was reported since complete records of the industry were supplied. Employment 
data and injury experience from 1911-54 are grouped in table 28. 
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TABLE 28. - Employment and injury data on metal and nonmetallic mines 
except coal mines) in the United States and Alaska, 


1911-544/ 
Number Frequency rates 
Average of per million 
at days | Man-days Man-hours =n uries man—hours 
Year active worked Nonfatal 


1911 | 165,979 
1912| 169,199 
1913] 191,276 
1914| 158,115 
1915| 152,118 
1916| 204,685 
1917| 200,579 
1918 | 182,606 
1919] 145,262 
1920 | 136,583 
1921] 93,929 
1922| 105,697 
1923 | 123,279 
1924 | 123,128 
1925 | 126,713 
1926 | 127,823 
1927 | 119,699 
1928 | 113,866 
1929 | 118,735 
1930 | 103,233 
1931 | 80,940 
1932| 53,288 
1933 | 57,016 
1934 | 66,645 
1935 | 92,314 
1936 | 100,932 
1937 | 118,429 
1938 | 103,027 
1939 | 111,909 
1940 | 120,120 
1941 | 125,290 
1942 | 112,446 
1943 | 100,593 


1944 | 81,674 

1945 | 71,665 

1946 | 76,546 

1947 | 83,404 

1948 

1949 

1950 

1951 189,547,732 


187 ,602 , 968 


OO 2 O02 OO Se a OO Oe 


1/ Man-hours not available before i931. 
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APPENDIX 


This section contains statistical data on the injury and related employment 
experience for the metal and nonmetal industries from 1943-53. Most of this infor- 
mation has not been published heretofore; it is presented at this time to preserve 
the continuity of the data for the industry published in Bureau of Mines Bulletin 
461, Metal- and Nonmetal-Mine Accidents in the United States, 1942. 
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TABLE 30. - Total injuries in the metal, nonmetal, and quar 


Pe ere eee 
minerals Metals Quarries 


Base 


industries 
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1931-54 
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Figure 1. - Injuries in all mineral industries and in metal, quarry, and nonmetal industries, 1931-54. 
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150,140 
110,154 
118,943 
130,976 
165,319 
180 , 954 
202,523 
180 ,524 
191,358 
199,629 
211,413 
196,716 
170 ,480 
140 ,150 
129,845 
146,811 
158,649 
160 , 730 
165,950 
165,999 
168,905 
168,952 
168,935 
158,330 


All 
ean 


8,949 
6,686 
7,678 
8,234 
8,339 
10 ,380 
10,017 
9,526 
9,630 
9,780 
11,088 
12,677 
12,713 
11,261 
10,371 
11,312 
12,176 
11,950 
12,077 
11,977 
12,500 
12,447 
12,765 
12,810 


257 ,343 


1931- 54 average @eee2@0@08200000808086866 164 266. 04 78 424, 21 75 119. 21 “10 722. 63 
Base CCHOK9HCHOHHOHCECHOCHOFC HBC OF HHO HOC HOHE 164 266.0 78 424.2 75 119.2 10 722.6 


TABLE 40. - Employment data and injury experience: 


Metallurgical plants, 1943-532/ 


Year 
1943 eeo@aeeen@eeode 
1944 e®eeaeeseeagedees 
1945 ©0#@02060660608686 
1946 @©ee@eeesee@ed @ 
1947 e®@eeee6ee0e00 


1948 ..cccccces 
1949 ..cvnceces 
1950 .cccccscee 
1951 .ccccccces 
1952 .ccccccees 


1953 oee@00008080 


21,754,945 
19,113,078 
15,268,198 
12,782,510 
15,352, 540 


15,121,048 
14,030,518 
14,539,237 
15,246,863 
15,627,930 


17,602,507 


see | ace 
worked worked 


173,633,05 
152,325,81 
121,490, 70 
101,672, 76 


— Injury rates 
per million 
in ise man nours 


1|Nonfatal 


1l/ Includes smelters, nonferrous reduction and refinery plants, and ore-dressing 


plants. 
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Figure 2. - Employment in all mineral industries and in metal, quarry, and nonmetal industries, 1931-54. 
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Clay mines in the United States, 


Numbe 
of 


Year 


1943 |Underground 


mines 


1944 |U 


1945 


1946 
Opencut 
Total ... 


1947 |Underground 


1949 


1950 


1951 |Underground 
Opencut 
Total ... 


1952 |Underground 


1953 


Digitized by Coc gle 


1943-53 


sent 
employed| worked 


972,157 
451,760 
1,122,613 


507,247 


357,970 
925,391 


587 ,600 


1,028,707 


611,980 


Man-hours 


worked 


3,487,745 


8,004,154 


3,558,361 


P) 
9,465 ,083 


2,877,316 


$3301,137 


4,791,790 


; 489 38 


4 aha | AL bis 

3 176 64 

7 389 85 

5 183 Lee 

l 199 ak 

6 382 

3 196 

1 295 

4 491 

1 236 25 

2 213 36 

3 449 31 

5 219 1.38 

2 233 34 

7 452 74 

2 Li 7 

2 148 

4 325 

4 

2 

6 

1 242 one 

l 121 26 

2 363 »24 

2 215 42 

> 98 74 

5 313 56 

- 266 - 
137 w= 


Original from 


THE OHIO STATE UNIVERSITY 


ie uries Frequency rate 


Nonfatal 


411 2. 992 685 147 P) "685, 185 216 0.70 


10 ,414,995 


57.72 
37.99 
46.95 


61.07 
37 -30 
47.40 


56.69 
41.66 
47.73 


55.08 
53.75 
54.27 


59.02 
37.85 
46.64 


60.51 
39.86 
47.75 


61.52 
31.78 
43.14 


47.88 
27.98 
39.34 


54.23 
31,52 
43.73 


44.87 
24 .02 
35.28 


56.49 
29.20 
42.87 


48 


TABLE 42. - Injury experience and salient statistics: Gold placer mines, 1943-53 


1943 1944 1945 1946 1947 1948 


Number of injuries: 
Fatal esoeeeeeeeeveeenen ” = 1 1 
Nonfatal eoeoeveeeeeecns 220 180 


TOOL awsaeseuss< sive Se 181 


Frequency rates per 

million man-hours: 
Fatal eeoeaev702000868 8800 0.16 0.42 0.13 
Nonfatal .wccccccccees 32, 67 23% 3 23. 85 34. = 32. = 24.25 


Total .cccccccecccns 32.67 23.73 23.85} 34.32] 32.51 24.38 


Average number of men 


working daily eececcen 
Man-hours worked ...... | 2,019,959 |2,022,888|2,683,598|6,438,965|7,166,25717,423,065 


Man-days worked ...ese- 867,709 
Average number of days 
worked eovececccvncece 230 
Average hours per man- 
year eeseeoav,vuee0e0e2020902000860 1,968 
Average hours per man- 
day eeovunvoeevneaene0e00080800 8.55 
Number of active mines. LT 724 
1953 
Number of injuries: 
Nonfatal eeneveevneeeeen 187 184 198 151 188 
Total wecoveccccooee | 187) 184 20 52 | 189 


Frequency rates per 

million man-hours: 
Fatal Coenreseceeeecee = - 0,67 0.24 0.23 
Nonfatal ..cccccccces 30.72 30.48 44.24 35.95 42.75 


Total eoorcccecanece 30.72 30.48 44.91 36.19 ; 42,97 


Average number of men 


working daily ..ccosee ; 3,457 2,649 2,436 2 , 588 
Man-hours worked ...... ; ; 6,037,624 4,475,624 | 4,200,622 | 4,397,978 
Man-days worked ...eoe. ; 753,922 557,482 524,577 549 ,897 
Average number of days 

Worked wsccccccccncces 218 210 215 212 
Average hours per man- 

year eoveeeeoeeeeeneeoeen 3 1,747 1,690 > 1,699 
Average hours per man- 

GAY sccccccccccccscces 8.01 8.03 8.00 
Number of active mines. 1 a a TTA 388 
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